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Background: Androgenetic alopecia (AGA) is characterized 
by the local and gradual transformation of terminal scalp hair 
into vellus hair, which has a shorter and thinner shaft. There 
are no studies that analyze annual changes in age, patterns, 
family history, and associated disease. Objective: We 
investigated the severity of hair loss, age of onset, the fre- 
quency of family history, and past medical histories in 
Korean patients with AGA. Methods: A retrospective chart 
review was performed to identify all patients with AGA 
referred to the Dermatology Clinic at Chung-Ang University 
Hospital from January 2006 to December 201 0. Results: The 
age of onset was also gradually decreased from 34.1 + 10.1 
years to 3 1 .6 + 1 0.9 years between 2006 and 2010. In female 
patients, specific annual changes were not observed. Hami- 
lton-Norwood Type II Iv AGA was most common in male 
patients and Ludwig Type I AGA was most common in 
female patients at all times between 2006 and 2010. The 
majority of patients with AGA had a family history of 
baldness and was most commonly associated with a paternal 
pattern of inheritance. Seborrheic dermatitis was the most 
common associated disease in male and female patients. 
Conclusion: Our results show the possibilities that the 
average age of onset is decreasing. The period of the present 
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study was only 5 years, which is not sufficient for the precise 
determination of onset age for AGA. Clearly, a long-term 
study is needed. (Ann Dermatol 25(2) 181-188, 2013) 
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INTRODUCTION 



Androgenetic alopecia (AGA) is the most common type of 
baldness, and is characterized by progressive hair loss. 
AGA is characterized by progressive thinning of the scalp 
hair. Both men and women can be affected by AGA. The 
density and diameter of hair in the involved area are both 
decreased 1 . Although the basic etiological factors in AGA 
are presumed to be the same in men and women, the 
phenotypic expression differs. Male pattern baldness is 
characterized by a receding hairline at the temples and 
balding of the vertex, which gradually enlarges to link 
together. In the female pattern, there is a diffuse decrease 
in density over the crown of the head and the frontal 
hairline is preserved 2 . 

Androgen is a prerequisite for the development of AGA in 
genetically predisposed individuals 3 . It is generally belie- 
ved that dihydrotestosterone is one of the pivotal media- 
tors of hair loss in AGA. Baldness does not occur in men 
with an inherited 5- a -reductase deficiency 4 . Therefore, 
AGA is associated with increased scalp levels of dihydro- 
testosterone, which is derived from the conversion of 
testosterone by 5- a -reductase 5 ' 6 . 

There have been studies on the prevalence and patterns of 
AGA in Caucasians and Asians 7 . According to Hamilton's 
study 8 , by the age of 30 years approximately 30% of men 
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will have AGA and this will increase to approximately 
50% by 50 years of age. Female AGA affects up to 30% of 
older women 9 . However, there are no clinical studies of 
AGA that have analyzed annual changes in age, patterns 
of baldness, family history, and associated disease. Thus, 
we investigated the severity of hair loss, age of onset, 
frequency of familial history and past medical history in 
Korean patients with AGA referred to our outpatient 
clinic. 

MATERIALS AND METHODS 



A retrospective chart review was performed to identify all 
patients with AGA referred to the Department of Derma- 
tology Clinic at Chung-Ang University Hospital from 
January 2006 to December 2010. 

Retrospective clinical examinations were performed and 
patient demographics, such as age, gender and family 
history, were obtained by reviewing medical records. To 
identify the age of onset of AGA, we subtracted the 
duration of the disease from the age of the patients at the 
time of attending our clinic. To assess the severity of hair 



loss, clinical photographs obtained at the first visit were 
analyzed and hair loss patterns were categorized using the 
Hamilton-Norwood classification for males and the Lud- 
wig classification for females. The family history of AGA 
among first-degree relatives and previous generations was 
determined. The past medical history was also obtained 
by reviewing medical records. 

The crosstabs and ANOVA test was used for statistical 
analysis of comparison between years. 

RESULTS 



From 2006 to 2010, a total of 1218 patients with AGA 
were referred to our outpatient clinic were analyzed data 
from 833 men and 385 women. Over the time period, the 
number of patients increased. The proportion of AGA 
patients among the new patients increased from 2006 to 
2010. The proportion of AGA patients amongst all of the 
alopecia patients was similar between 2006 and 2010 
(Table 1). 

In male patients, the mean age at the time of the first visit 
gradually decreased from 37.3 + 1 1 .4 years to 34.5 + 11.7 



Table 1. The number of patients with AGA from 2006 to 2010 



Year 


Male patients with 
AGA 


Female patients 
with AGA 


Total new 
aatients with AGA 


Total new 
patients with 
alopecia 


AGA/alopecia (%) 


Total new 
patients 


Total AGA 
patients/total new 
patients (%) 


2006 


132 


65 


197 


252 


78.1 


2332 


8.4 


2007 


161 


82 


243 


328 


74.1 


2760 


8.8 


2008 


195 


54 


249 


332 


75.0 


2187 


11.4 


2009 


175 


76 


251 


318 


78.9 


1594 


15.7 


2010 


170 


108 


278 


357 


77.9 


1721 


16.2 


Total 


833 


385 


1218 


1587 


76.7 


10594 


11.5 



AGA: androgenetic alopecia. 
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Fig. 1. Changes in distribution of (A) age at first visit and (B) onset age in male patients with androgenetic alopecia. 
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years between 2006 and 2010, respectively (p<0.05; 
Table 2). The age of onset also gradually decreased from 
34.1 ±10.1 years to 3 1.6 ±10.9 years (p<0.05; Table 2). 
When analyzing the change of distribution of age at the 
time of the first visit, patients in 20s gradually increased in 
number and patients in 30s decreased year after year (p 
<0.05; Fig. 1A). However, no specific trends were obser- 
ved with respect to the change of age at onset distribution 
(Fig. 1 B). An analysis of age at the time of the first visit and 
the age of onset in females revealed no specific annual 
changes or trends in distribution (Table 2). 
We analyzed AGA patterns in male and female patients 
using the Hamilton-Norwood and Ludwig classifications, 
respectively. In male patients, type lllv AGA (31.2% [260 
cases]) was most common between 2006 and 2010, the 
following: type II (17.8% [148 cases]), type III (13.5% [112 
cases]), type IV (9.2% [77 cases]), type I (7.8% [65 cases]), 

Table 2. Annual changes in mean age at first visit and onset age 



in mal 


e and female patients with androgenetic 


alopecia 




Age at first visit 


Age of onset 


Year 


Male 


Female 


Male 


Female 


2006 


37.3 ±11. 4 


42.3±12.5 


34.1 ±10.1 


38.7±11.9 


2007 


36.1 ±10.5 


41.0±14.2 


33.6±9.3 


36.7±12.9 


2008 


36.6±10.6 


40.8±13.4 


32.9±9.3 


35.6±12.8 


2009 


34.1 ±10.9* 


41.6±16.2 


31.4±9.9 t 


38.7±15.3 


2010 


34.5±11.7 + 


42.4±15.9 


31.6±10.9 § 


39.2± 1 6.1 




p<0.05 


p>0.05 


p<0.05 


p>0.05 



Values are presented as mean ± standard deviation. *, To 
compare 2006, it was statistically significant. T , § To compare 
2006 and 2007, it was statistically significant. 



type I la (6.4% [53 cases]), type Ilia (5.6% [47 cases]), type 
V (2.4% [20 cases]), type IVa (2.3% [19 cases]), type Va 
(2.0% [17 cases]), female pattern (1.2% [10 cases]) and 
type VI (0.6% [5 cases]) (Table 3); 'female pattern' refers to 
a hair loss pattern that could not be categorized using the 
Hamilton-Norwood classification. These findings showed 
that the frontal hairline was preserved with only diffuse 
hair loss on the mid-frontal and parietal scalp, as shown 
by Ludwig's type I. Ludwig's type I AGA was most 
prevalent (75.8% [292 cases]) in females between 2006 
and 2010, followed by type II (22.1% [85 cases]) and type 
III (2.1% [8 cases]; Table 4). In addition, we organized 
patterns by year between 2006 and 2010, then analyzed 
the annual changes in the AGA pattern. Type lllv AGA 
was the most common type in male patients between 
2006 and 2010 at all times. The percentage of patients 
with type II AGA increased year after year (p<0.05; Fig. 
2A), but total of type I, type II and type lla were not 



Table 4. Clinical types of androgenetic alopecia in female 
patients by Ludwig's classification 




52 


59 


37 


56 


88 


292 


(80.0) 


(72.0) 


(68.5) 


(73.7) 


(81.5) 


(75.8) 


12 


22 


15 


19 


17 


85 


(18.5) 


(26.8) 


(27.8) 


(25.0) 


(15.7) 


(22.1) 


1 


1 


2 


1 


3 


8 


(1.5) 


(1.2) 


(3.7) 


(1.3) 


(2.8) 


(1.8) 


65 


82 


54 


76 


108 


385 



Values are presented as number (%). 



Table 3. Clinical types of androgenetic alopecia in male patients by Norwood-Hamilton classification 




lla 

Ilia 

III 

lllv 

IV 

IVa 

V 

Va 

VI 

VII 

Female pattern 
Total 



8 (6.1) 
18 (13.5) 
13 (9.9) 
8 (6.1) 
20 (15.1) 
41 (31.1) 
15 (11.3) 
3 (2.3) 
5 (3.8) 
1 (0.8) 
0 (0.0) 
0 (0.0) 
0 (0.0) 
132 



14 (8.7) 
26 (16.2) 
14 (8.7) 
13 (8.1) 
24 (14.9) 
49 (30.4) 
8 (5.0) 
3 (1.9) 
5 (3.1) 
3 (1.9) 
0 (0.0) 
0 (0.0) 
2 (1.2) 
161 



16 (8.2) 
33 (16.9) 
8 (4.1) 
10 (5.1) 
25 (12.8) 
65 (33.3) 
21 (10.8) 
4 (2.1) 
4 (2.1) 
4 (2.1) 

2 (1.0) 
0 (0.0) 

3 (1.5) 
195 



12 (6.9) 
35 (20) 
9 (5.1) 
7 (4.0) 
21 (12.0) 
54 (30.9) 
18 (10.3) 
6 (3.4) 

4 (2.3) 

5 (2.9) 
2 (1.1) 
0 (0.0) 
2 (1.1) 

175 



15 (8.8) 
36 (21.1) 
9 (5.3) 
9 (5.3) 
22 (12.9) 
51 (30.0) 
(8.8) 
(1.8) 
(1.2) 
(2.4) 
(0.6) 
0 (0.0) 
3 (1.8) 
170 



15 
3 
2 
4 
1 



65 (7.8) 
148 (17.8) 
53 (6.4) 
47 (5.6) 
112 (13.5) 
260 (31.2) 
77 (9.2) 

19 (2.3) 

20 (2.4) 
17 (2.0) 

5 (0.6) 
0 (0.0) 
10 (1.2) 
833 



Values are presented as number (%). 
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Fig. 2. Annual changes of clinical type in (A) male patients and (B) female patients with androgenetic alopecia. 



Table 5. Family history of male patients with androgenetic 
alopecia 



Table 6. Family history of female patients with androgenetic 
alopecia 



Variable 






Year 






Total 




Family history 






Year 








2006 


2007 


2008 


2009 


2010 




2006 


2007 


2008 


2009 


2010 


- Total 


Paternal 


55 


69 


76 


65 


67 


332 


Paternal 


24 


26 


20 


26 


36 


132 


relative 


(41.7) 


(42.9) 


(39.1) 


(37.1) 


(39.4) 


(39.9) 


relative 


(36.9) 


(31.7) 


(37.0) 


(34.2) 


(33.4) 


(34.3) 


Maternal 


28 


41 


56 


35 


30 


190 


Maternal 


11 


14 


9 


13 


20 


67 


relative 


(21.2) 


(25.5) 


(28.7) 


(20.1) 


(17.7) 


(22.8) 


relative 


(16.9) 


(17.1) 


(16.7) 


(17.1) 


(18.5) 


(17.4) 


Both 


12 


15 


14 


10 


12 


63 


Both relative 


9 


12 


7 


11 


17 


56 


relative 


(9.1) 


(9.3) 


(7.2) 


(5.7) 


(7.1) 


(7.6) 




(13.9) 


(14.6) 


(13.0) 


(14.5) 


(15.7) 


(14.6) 


Negative 


37 


36 


49 


65 


61 


248 


Negative 


21 


30 


18 


26 


35 


130 




(28.0) 


(22.3) 


(25.0) 


(37.1) 


(35.8) 


(29.8) 




(32.3) 


(36.6) 


(33.3) 


(34.2) 


(32.4) 


(33.7) 


Total 


132 


161 


195 


175 


170 


833 


Total 


65 


82 


54 


76 


108 


385 


Values are 


presented 


as number (%) 








Values are presented 


as number (%). 









significantly increased (2006 [29.5%]; 2007 [33.5%]; 
2008 [29.2%]; 2009 [32.0%]; 2010 [35.3%]). Type I AGA 
also increased gradually and type III AGA decreased, but 
the difference was not statistically significant. In the other 
types of AGA, specific changes were not observed. Type I 
AGA was most common in female patients between 2006 
and 2010 at all times (Fig. 2B). 

A family history of baldness was present in 70.2% 
(585/833) of male patients with AGA and in 66.2% 
(255/385) of female patients with AGA (Table 5, 6). Both 
male and female patients were most commonly associated 
with paternal inheritance. Specific annual changes were 
not observed (p>0.05). 

Associated diseases were observed in 606 males (72.7%) 
and 276 females (71.7%; Table 7, 8). Seborrheic derma- 
titis was the most common associated disease in males 
(51.2% [310 cases]) and females (45.7% [126 cases]), 
followed in descending order by hypertension (male, 
13.4% [81 cases]; female, 11.2% [31 cases]) and hyperli- 
pidemia (male 5.9% [36 cases]; female 8.0% [22 cases]). 



Specific annual changes were not observed (p>0.05). 

DISCUSSION 

The term AGA was introduced to define hair loss under 
the influence of androgens against a background of gene- 
tically determined susceptibility with respect to the hair 
follicle 2 . AGA is considered pathological by some physi- 
cians, but as a normal variant of ageing by other phy- 
sicians. The change in hair distribution on the scalp has 
been characterized in both genders. AGA in men pro- 
duces patterned hair loss, beginning with bitemporal rece- 
ssion of the frontal hair line, followed by diffuse thinning 
over the vertex 8 . Over time, there is complete hair loss 
centrally on the vertex, producing a bald patch. Less 
commonly, men may develop 'female pattern' baldness, 
with preservation of their frontal hairline 10 . In contrast, 
women with AGA have hair loss more generally distri- 
buted over the top of the scalp, with preservation of the 
frontal hairline 10 . However, postmenopausal women, may 
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Table 7. Associated disease in male patients with androgenetic alopecia 





2006 


2007 


2008 


2009 


2010 


Total 


Associated disease 


92/132 


116/161 


147/195 


125/175 


126/1 70 


696/953 




iCCi 7\ 

(by. 7) 


(72.0) 


f~7TZ A \ 

(75.4) 


^^7^ a \ 
(71 .4) 


(74.1) 


/~7n 7\ 

(72.7) 


Seborrheic dermatitis 


49 (53.2) 


59 (50.9) 


74 (50.3) 


63 (50.4) 


65 (51.6) 


310 (51.2) 


Hypertension 


10 (10.9) 


15 (12.9) 


20 (13.6) 


18 (14.4) 


18 (14.3) 


81 (13.4) 


Hyperlipidemia 


4 (4.4) 


7 (6.0) 


8 (5.4) 


9 (7.2) 


8 (6.4) 


36 (5.9) 


Atopic dermatitis 


D \O.D) 


b (5.2) 


7 1 A Q\ 
/ (4.0) 


4 (3.2) 


4 (3.2) 


■") 7 (A cr\ 
2/ (4.5) 


Diabetes mellitus 


5 (5.4) 


6 (5.2) 


6 (4.1) 


5 (4.0) 


6 (4.8) 


28 (4.6) 


Thyroid disease 


2 (2.2) 


2 (1.7) 


2 (1.4) 


3 (2.4) 


2 (1.6) 


11 (1.8) 


Anemia 


1 (1.1) 


2 (1.7) 


2 (1.4) 


2 (1.6) 


3 (2.4) 


10 (1.6) 


Asthma 


1 (1.1) 


0 (0.0) 


1 (0.7) 


0 (0.0) 


1 (0.8) 


3 (0.5) 


Hepatic disorder 


3 (3.3) 


3 (2.6) 


4 (2.7) 


5 (4.0) 


3 (2.4) 


18 (3.0) 


Gastrointestinal disorder 


4 (4.3) 


6 (5.2) 


6 (4.1) 


7 (5.6) 


5 (3.9) 


28 (4.6) 


Others 


7 (7.6) 


10 (8.6) 


17 (11.6) 


9 (7.2) 


11 (8.6) 


54 (8.9) 


Values are presented as 


number (%). 












Table 8. Associated disease in female patients with androgenetic alopecia 










2006 


2007 


2008 


2009 


2010 


Total 


Associated disease 


45/65 


59/82 


39/54 


56/76 


77/1 08 


276/385 




(69.2) 


(71.9) 


(72.2) 


(73.7) 


(71.3) 


(71.7) 


Seborrheic dermatitis 


20 (44.4) 


27 (45.8) 


19 (48.7) 


25 (44.6) 


35 (45.5) 


126 (45.7) 


Hypertension 


5 (11.2) 


6 (10.2) 


4 (10.2) 


7 (12.5) 


9 (11.7) 


31 (11.2) 


Hyperlipidemia 


3 (6.7) 


4 (6.7) 


3 (7.7) 


5 (8.9) 


7 (9.1) 


22 (8.0) 


Atopic dermatitis 


2 (4.4) 


2 (3.4) 


1 (2.6) 


1 (1.8) 


2 (2.6) 


8 (2.9) 


Diabetes mellitus 


2 (4.4) 


5 (8.4) 


3 (7.7) 


4 (7.1) 


5 (6.5) 


19 (6.79) 


Thyroid disease 


2 (4.4) 


3 (5.1) 


2 (5.1) 


2 (3.6) 


2 (2.6) 


11 (4.0) 


Anemia 


1 (2.2) 


2 (3.4) 


1 (2.6) 


1 (1.8) 


1 (1.3) 


6 (2.2) 


Asthma 


1 (2.2) 


1 (1.7) 


0 (0.0) 


0 (0.0) 


0 (0.0) 


2 (0.7) 


Hepatic disorder 


2 (4.4) 


3 (5.1) 


1 (2.6) 


2 (3.6) 


3 (3.9) 


11 (4.0) 


Gastrointestinal disorder 


3 (6.8) 


3 (5.1) 


2 (5.1) 


4 (7.1) 


5 (6.5) 


17 (6.1) 


Others 


4 (8.9) 


3 (5.1) 


3 (7.7) 


5 (8.9) 


8 (10.3) 


23 (8.3) 



Values are presented as number (%). 



develop male pattern baldness". 

Although AGA can affect all races, the prevalence and 
types of AGA vary between races and regions 12 . In Cau- 
casians, the prevalence of AGA is 30% for men in the 4th 
decade, 40% for men in the 5th decade, and 50% for men 
in the 6th decade 8 . The results of studies conducted in the 
UK, USA, Italy, Norway and Australia support these fin- 
dings with some variations 1 ' " . Birch et al. reported that 
6% of women <50 years of age and 38% >50 years of 
age had female pattern alopecia in the UK. Desmond et al 
reported that 44.9% of Australian men and 32.2% of 
women >20 years of age had AGA 16 . On the other hand, 
Khumalo et al. 17 found that the prevalence of AGA was 
14.6% in African men and 3.5% in African women, which 
is much lower than reported in Caucasians. In Koreans, 
the prevalence of AGA was 14.1% in men and 5.6% in 
women, which was much lower than in Caucasians and 



similar to the prevalence in Africans 2 . This was not a 
population-based study; the patients were referred to our 
dermatologic clinic. Therefore, we could not identify 
changes in the precise prevalence of AGA. However the 
number of AGA patients and the proportion of AGA 
patients among the new patients increased year after year. 
Although the proportion of AGA patients among all the 
patients with alopecia was similar between 2006 and 
2010 (the average incidence of AGA among the alopecia 
patients over 5 years was 76.7%), The proportion increa- 
sed more than previously reported by Han etal. 18 (38.9%, 
from 1990 to 1993), Ro et al. 19 (64.5% from 1995 to 
1998) and Kim et al. 20 (70.4% from 2001 to 2003) in 
Korea. This trend led us to speculate that the number of 
AGA patients to want treatment is increasing steadily. 
However, it is also possible that prevalence of AGA in- 
creases. 
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The prevalence of AGA increased steadily with advancing 
age. According to Paik et al. 2 , the prevalence of AGA was 
2.3% in 3rd decade, 4.0% in 4th decade, 10.8% in 5th 
decade, 24.5% in 6th decade, 34.3% in 7th decade and 
46.9% in the 8th decade and beyond in Korea. However, 
the distribution of patient seeking treatment of AGA was 
different, because older patients did not feel the need to 
treat AGA. In this study, patients in 3rd and 4th decades 
were predominant. This finding is similar to retrospective 
studies conducted by Han et al. 18 , Ro et al. 19 and Kim et 
al. 20 in Korea. The mean age of male patients at the time 
of the first visit decreased year after year in the current 
study. When analyzing the distribution of age at the time 
of the first visit, patients in the 3rd decade gradually 
increased and patients in the 4th decade decreased year 
after year. The average age of AGA patients increased and 
patients in the 3rd decade decreased in comparison to 
previous reports by Han et al. (mean age, 28 years; pa- 
tients in the 2nd decade, 64.3% from 1990 to 1993) and 
Ro et al. 19 (mean age, 27.5 years; patients in the 2nd 
decade, 65.7% from 1995 to 1998). Considering the in- 
creasing tendency in patients with AGA, however, the age 
of patients with AGA was not increased, but the pro- 
portion of older patients is thought to be increased be- 
cause the older patients with AGA want to be treated by 
means of good economic environments. In this study, the 
mean age of onset AGA also significantly decreased in our 
study. However, most of studies analyzed age at first visit 
and didn't analyzed onset age. Therefore, we could not 
compare our results and previous studies. Our results 
show the possibility that the average age of onset is 
decreasing. The cause of this result is not clear. However, 
the possible elements that affect the changes in the age of 
onset of AGA include stressors due to the competitive 
structure of our society and increases in weight and body 
mass index due to the western style of eating habits. Acute 
or chronic stress as an aggravating factor in a hair loss 
disorder whose primary pathogenesis is of endocrine, 
toxic, metabolic or immunological nature 21 . Stress-indu- 
ced hair growth inhibition is promoted by nervegrowth 
factor which appears to be up-stream of substance P 21 . 
Gonzalez-Gonzalez etal. 22 reported that insulin resistance 
was significantly higher in AGA patients than controls. 
The insulin resistance was associated with eating habits 23 . 
The period of the present study was only 5 years, which is 
not sufficient for the precise determination of age of onset 
of AGA. However, this is the first study analyzing age of 
onset and can be the basis for another studies analyzing 
onset of AGA. Clearly, a long-term study is needed. 
There are some useful classifications for male pattern 
baldness. Hamilton 8 studied the developing patterns of 



scalp hair in men and women from the prenatal period 
through the 10th decade and divided balding patterns into 
8 types with 3 subdivisions. Approximately 25 years later, 
Norwood revised Hamilton's classification by eliminating 
type III (a 'wastebasket' for uncertain diagnoses) and 
dividing the patterns into 7 with 4 subdivisions (I, II, III, 
lllv, Ilia, IV, IVa, V, Va, VI and VII) in which the letter 'a' 
was applied to cases with advanced recession of the 
frontal hairline, and the term 'vertex' was applied to those 
with an isolated balding patch on the crown . AGA in 
women was classified by Ludwig, who described 3 grades 
(I ~ III) with increasing severity of diffuse alopecia over the 
crown of the head, but without the frontoparietal rece- 
ssion that exists in men 25 . He defined grade I as a percep- 
tible thinning of the hair on the crown with preservation 
of the frontal hairline, grade II as a pronounced thinning of 
the hair on the crown, and grade III as total baldness in 
the areas that exist in grades I and II. Recently, a new 
classification of AGA that is universal for men and women 
was introduced by Lee et al. 26 in Korea. It is Basic and 
Specific (BASP) classification. BASP classification is a step- 
wise, systematic, and universal classification system for 
AGA. Because BASP was not yet widely used, we used 
Hamilton-Norwood classification for males and the Lud- 
wig classification for females for comparing with another 
international study. A study of white Caucasian men 
revealed predominantly type II AGA 8 . A study involving 
Norwegian men 20~50 years of age reported type I as the 
commonest pattern (31%), followed by type II (26%) and 
type V or worse (20%)". In stud ies involving Korean and 
Chinese men, type lllv was the most common pattern 2 ' 7 . 
As in the Korean and Chinese studies, type lllv was the 
most common pattern in our study. When analyzing 
annual changes in the AGA pattern, types II increased 
gradually but total mild pattern (type I, type II and type lla) 
did not increase significantly. Therefore, we could not 
conclude that mild pattern AGA increased in male pa- 
tients. To identify annual changes in AGA pattern, a 
long-term study is needed. 

AGA is considered a disease with a genetic predisposition, 
but the mode of inheritance has not been well-charac- 
terized. Osborn 27 reported that AGA was inherited in an 
autosomal dominant manner in men; therefore, one 
would predict that sons should inherit the gene from the 
mother or the father in equal proportions. However, the 
strong concordance in baldness observed between fathers 
and sons is inconsistent with a simple Mendelian trait, and 
a polygenic mode of inheritance is considered most 
likely 28 . The heterogeneity in the clinical phenotype 
further suggests that AGA is inherited as a complex trait 
disorder. Ellis et al. 29 reported that 81.5% of bald Cau- 
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casian sons had bald Caucasian fathers. In Korea, a family 
history of baldness was present in 48.5% of men and 
45.2% of women. In Chinese, 29. 7~ 55.8% of men and 
1 9.2 ~ 32.4% of women had family histories of bald- 
ness 2 ' 7,12 . In this study, 70.2% of men and 66.2% of 
women had a positive family history. Although specific 
annual changes of family history were not observed in our 
study, the family history were higher in each case than 
previously reported studies by Han et al. 18 (male patients 
[39.4%], female patients [41.2%] from 1990 to 1993), Ro 
et al. 19 (male patients [54%], female patients [52%] from 
1995 to 1998) and Kim et al. 20 (male patients [64.5%], 
female patients [59.4%], from 2001 to 2003) in Korea. An 
increased family history of baldness could be an indicator 
that reflects the increased prevalence of AGA, because 
AGA is considered a disease with a genetic predisposition. 
There have been a number of studies regarding associated 
diseases with AGA. In this study, associated diseases were 
observed in 72.7% of males and 71.7% of females. 
Seborrheic dermatitis was the most common disease in 
males (51.2%) and females (45.7%). The prevalence of 
seborrheic dermatitis is higher when compared to pre- 
valence of general population (1~3%) 30 . the association 
between AGA and seborrheic dermatitis was not esta- 
blished definitely. However, it is known that seborrheic 
dermatitis is related to the elevated production of 5a- 
dihydrotestosterone (DHT) in affected areas 31 . Increased 
DHT plays an important role in seborrheic dermatitis, as 
well as AGA, because increased DHT activates the 
sebaceous gland 32 . Hypertension, hyperlipidemia, diabe- 
tes mellitus, and gastrointestinal diseases are common 
disease associated with AGA in descending order follo- 
wing seborrheic dermatitis. Recently, adult diseases have 
increased due to the adoption of Western style eating 
habits in Korea; we reasoned that this trend affected our 
results. Ahouansou et al. evaluated the association 
between androgenetic alopecia and hypertension; andro- 
gens which bind to mineralocorticoid receptors might be 
responsible for the high blood pressure and hyperaldo- 
steronism which is considered to be responsible for most 
of primary hypertensions may directly participate in the 
development of alopecia. Men, who are between ages 19 
~50 years and who have early AGA (occurring before 35 
years of age), have an increased incidence of hyperinsulin- 
emia and disorders associated with insulin resistance, 
such as obesity, hypertension, and dyslipidemia . 
The limitations of our study were as follows: (1) the study 
was hospital-based rather community-based and was not a 
multicenter study; and (2) the study period was short for 
analyzing changes in age of onset, pattern, family history, 
and associated diseases of AGA. We plan to a long-term 



perform multicenter population-based study to identify 
changes in the age of onset, pattern, family, history and 
diseases associated with AGA. 
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